The role of interleukin-6 in the activation of the hypothalamo-pituitary-adrenocortical axis and brain indoleamines by endotoxin and interleukin-1 beta.
Interleukin-6 (IL-6) is one of several cytokines that can stimulate the hypothalamo-pituitary-adrenocortical (HPA) axis. Because IL-6 is produced in response to the administration of endotoxin (LPS) and interleukin-1 (IL-1), it is possible that IL-6 contributes to the neuroendocrine and neurochemical changes induced by them. In this study, intraperitoneal (i.p.) injection of LPS elevated plasma concentrations of IL-6 while activating the HPA axis in a dose-dependent manner. Both responses reached a peak at around 2-3 h. Mouse IL-1beta administration (100 ng, i.p.) induced large increases in plasma corticosterone and a substantial, but short-lived increase in plasma IL-6 with a peak at 2 h. Pretreatment of mice intraperitoneally with a monoclonal antibody to mouse IL-6 significantly attenuated the plasma ACTH and corticosterone responses to LPS at 3 h, but not at 1 h. Anti-IL-6 treatment also attenuated the LPS-induced increases of tryptophan and the serotonin catabolite, 5-hydroxyindoleacetic acid (5-HIAA), but not that of the norepinephrine catabolite, 3-methoxy,4-hydroxyphenylethyleneglycol (MHPG). Pretreatment of mice with anti-IL-6 significantly attenuated the IL-1-induced increases of plasma ACTH and corticosterone at 2 h, but not at 4 h. The IL-1-induced increases of MHPG, tryptophan and 5-HIAA in hypothalamus and brain stem were not significantly altered. These results suggest that IL-6 contributes to the later phases of the LPS- and IL-1-induced stimulations of the HPA axis and to the indoleaminergic responses to LPS, but not to IL-1.